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END SEMESTER EXAMIIMATION h 


OCT08ER 2015 


EM203NU MERICALMethods 


IN CHEMICAL AND PROCESS 


(Two Hours) 


engineering 


(Answer ALL Questions. 


All questions carry equal marks.’ 


Consider the followin 


g System of linear equations 

+ 12x 2 + 9x 3 =4 
4*! + 3x 2 + 9*3 =1 
6*! -f2* 2 +3*3 =4 

(a) Use Gauss-elimination method to solve the above system of equations. 

(b) Use Gauss-Seidel method without relaxation to solve the above system of 
equations with percentage relative error less than 5%. 

(c) Perform two iterations using Gauss-Seidel method with over-relaxation of 
A= 1.1, on the above system of equations. 

(a) A second order Runge -Kutta method to solve a differential equation of the form 


^ = f(x,y) isgivenby 


UC V I "2- 


(1 2 \ 

y n +i - y n + h ^3 /c i + 3 k2 J 

k-i = f(x n ,y n ) 

( 3 3 \ 

k 2 = f[x n +-h,y n + -k 1 hj 


where h is the step size. 


U* 1 


i. Give a graphical explanation to the above method. 

ii. Given the differential equation ~ - Jxy = 2 with y(l) = 1, fmd y( 2) 

using the above method with step size h=0 5. 

iii. Find the order of the local eixor in this method. 

(b) i. Explain why using an adaptive step size mechanism is more etíective in 
solving differential equations, than using a fixed step size. 
ii. Describe a simple adaptive step size mechanism. 
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Considei the ordinary differential equation given by 


V ^ u 


d 2 y 


' dx*- 


Hn r F rn.11 with = O.yíl) = 0. 


‘A — \j 


\ 

* 

\ 


A 

M 

3Í| 


(a) Using fmite difference method solve the above equation for y(0),y(-) and y(-)| 
using a step size of 0.25. 

(b) Clearly describe indicating the steps involved, how to use shooting method to [ 
solve the above equation. 


(a) Describe an example for a hyperbolic partial differential equation, with relevant - 
partial differential equation, and applicable initial and boundary conditions. 


(b) A system is described by the partial differential equation 

d 2 u du . 


dx 2 


U = ^ in 0 < % < 1, t > 0 


with 


u(x, 0) = 0, 0 < x < 1 
u(0, t) = 0, t > 0 
u(l, t) = 1, t > 0. 


í. 


If explicit finite difference method is used to solve the above equation, can oii| 
use the time step At = 0.5? Justify your answer. 

ii. Using the explicit finite difference method with step size Ax = 0.5 and the j 
maximum allowable time step (At ), compute u(0.5, t) for 0 < t < 0.5^ 

iii. Repeat part (ii), using implicit finite difference method with same Ax and At 
in part (ii). Compare with the solution obtained in part (ii). 
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